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[ ii«ia 1 ] n^mmu^izmiim'&m^ir ix mm 

^\mirixMhixfzmmm.%tm^^iz:i5\ -^x . mibr 
tm.'&m<7y±iz ( i oo) mi:mmttii5t£U^'iTt<z^ 

^zf-.irmmmmin-y^m^m^m.if'^ir. mrt e^mtt 
[ IS* jfl 3 ] la^ii 1 xii 2 tm^mmmmmim 

tCT i . Zr, H f , C 1- . Mo, N b , V . W, S 

i. Ge. B. CLL<l,iZixhcr>7cm^±f&^t-th 

SiO., A 1,03. ZrO.CDW^^h^^Wtit 

<r)'^^-i^&iiixrz^¥mm/}'^^ifhii.x\,^^zt ^ 
i^(r>mi:zm^^ix^im^,<^MW(7)m^i}-2 nmUJi 

2 0 n in*S|-e«> 0 , frie-^^B^aM g OM<7)lf $ 

*n nml.U±l 3 nm*iS-C$>l>^i:^#1Si:-ri.Sil: 

mth^^mmwmwi^b . mim.mmi^w^znL 
h^mM.'^m.i'Ziix^x . 

c^ieiiffl'v '/ h- i: ^±mimmi^^ v < Jissm h 

COCCI] 
C00C21 



mmzmutm'i^j:m\^m.m.^'mimB.^zmfSL-th .itifi 
\n\tx'^m^htz^. imMm-f^nmi^fz^^z\i. ta 

^'(otzMzmm\m^i}^m^L , ffias^*i-&(c(iieiii 

ffl I , 2 0 G b / i n ' ia±Oraie#|iW^i0^il 

[0003] SiB^iefi:^^(iJiJiiEf*tfoiiffl{csa: 
iiTv^-s, mtu. mwm5s-7 702 # 

gg^5 S- 14 14 3 5-^iirfl5{:{iC o -C r^ttMc^ 
Timt LTT i JK^.i^B!t-r-&:^a*>\ ^^M^6 0 - 2 
14 4 1 7-^^fgtC{±Ttfiiit LTG e , S i WfJJSrffl 
v^-&:^aA^ t$^BS6 0-06441 3-^i:^3fgC{±C o 

o. momcrmitWTimmww^^^ixxy^^^. c 

Wit. tmmizmmTy'i^'^-^viim^'^iofi^, 
[0004] siii^faf*<7)ia?*^^srS){f ^^i6(c 

[0005] 

i^mi}mmLXot-r^wm} 2 0Gb/in2uui 
cDm^mm%im^^'^^''j:mmmmmmwi: vxn. 

izmM^y \'<7)smm^i)^^izmwf^mzmA-ti>z 

ti)^iZ-mX$>^. 3 0Gb/i ni&.±com 

mmm^mmthfzibcomiitmmx'i&y-i x^tii^ri 
m^mif^ h si 5r a -r -s , 

[0 00 6] 

[illli«rftl;^-rs^i60^ai ES^'^ y Htci^iai*^!! 
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[0007] 2^Sefi^ie#^^«f*;'C'ffl>' '^itSKtTO 

!> I %{i-t yy^ h CO J: 9 =Sr F e *r±lS5i- 1 ^rS^a 
p„ Co-Nb-ZrJ;3^Co -^^M*>— ^WTS) 
-!> , ^ c7) J; d 4-SJTMttllc73_h(.cS:tSC o -^^<7)fiiS 

[00 OS] ^<7)|^ll(C*tL. 2^^Bfl#'-:>{iW7lSttM 

>: c o ^■^-f)^h:^j:h^m&\tm(^fii^zmm<^^\ &omi 
comm. iyfctiia (10 0) m^twiRt^mz-t^^m 

<7)SltJa[-fl:M^fM-r-i.i:l^fl:^^l4^^ [ 0 0 0 1 ] $4 

[0009] z<ox 'j^^m^^^iih>hcoi,ziiim^M 

flST-t , 3 0 G b / i n 5i tLhcOffiiEIS^-K^r^-r 

^/::i^(c<g:>ii=5rllieii^K*i 3 0 0 k F C I I.:UiT^>l. 

s Oco^H^Bf4@co^#5rStt -S. . >iliBi*^-ST' 

m.^^ 2 0 n miSlT. L < 1 5 n mOTii-rS'^- 
MgO)^eD]5${±aiL<li:l 3nm*)1|-C 

[0010] Kfrisftii*^'^is^B«ji^}to«-&. tiX 

0) m\^^^i^±i-^tzMzii. StTKIilStMsOM 
cop^tcliilcO^^mttllariSA-r .S. ^ t ii^^X'hh . # 
tc^N^B«^1l3t *r^o|^lSttM*^ <! O S fl^<55^a^> t {i:S 
^ Lv^, »S/?3&* 1 0 n mi:Xf<^mW$L'^Z<7)X o =5:11 
^ H.^^m^^»^.S>«m, T i . Z r . H f . C 
r, Mo. Nb, V. Si, Ge. B, CiLL<{± 



0 ) w.\^m^:kmz-im^ixh. 

[0011] (100) iEl*lL7tMgO-^TgB^B^-i7)Jt(c 

iStiC o-^-ii:*->ib:5:i.ffiii:]^ftK$-?fMfC 

hzt ifimmx'h z<^i.o t£nm!&m. i 

X o i'j:a^\^-^^i^-^)VM\imi&m^z?.i>m¥Bm^mm 
Lxmt. Lv^mj]'k%^-t^(o\.zh^m:hh, 
[0012] z<7yx o 

^t^'&MPib LTti. c oi<zmM-t7s,t^^^7tm<r)ma 

ft*i30at%Sraxl.Co-C r. Co-Cr-X 
(X = Mn. V. Z r . Hf . Nb. Mo, W. Si. 
B, Ta, Cu) , *|,V^{4Ru, Ru-Y^^ (Y = 
M n , C 1- , A 1 . C u ) , T i , T i -Z^A ( Z = 
Co, N i . M n . C u . A 1 ) ^j:bffihh . 

[001 31 3 0 G b / i n 2 i:i±.<7)mmm.imM'f 
htzi^mnMiMmt>f^hVXl,t. \^-tix\zLXi:>m'm 

^mtco^-^i}^h^j:hmmmLmcn^commi: 2 o n 

/i$i±l nmyjil 5 nmtAT. S ^>{ca* L < {4 1 3 
n m^X'h h.^fz. ( 1 0 0 ) iE[fi] L ^^^bM g 
0^<7)±{;iStf , i> t < {±7^:^flI-^^»jtS:1#o^f{SttM 
*^L.TCo^AA>^>^-&Mi»S(tll*«J^-ri.//« -SL^ 

miizm\^xmmm\m<^±.hzm<7>miy(m^n'^'m& 

[0014] 

^*-rsiSJK^ie«s.«#:^#sL7^c. SSI i±c. ti 
«^fl:Jii 2$-j^^L/^f^. iKiSttflg (mfmuM) i 

3. MgOlll4, SilliS^Ill 5, aiilil 6S-fM 

L3t. ^«^fl:ai 2mtc{4c r^-iv'/>, mi^Mi 

3fflfc{iC o - S a t %N b - 4 a t %T a 

Mgoigi4fflt:(iMgo^-y y mmmim 

1 5ffllC{4Co-2 0at%Cr-l Oat%Pt- 
1 . 5 a t %T a y h . ^ISMfflW4;i'-^'> '^J' 
h$:fflv>fc. X/N'v^'cOArTyxE^JSrSmTo 
r r, Xyt y^'WN-V— 1 0W/cin2, S«^ia]K2 8 
0'^Cc7)^f^T-CrM5r2 0nm. Co-Nb-TaHSr 
200 nm, MgOii^rl Onm, Co-Cr-Pt- 
TaSiiSS(tJKSr2 5 nm, ;^-*'>-M2r 5 n mCOJlS 
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[0015] z<7)mm.m^mmf^<^WM^m^MmrF 
mitmt x^iniijf-ciiii^/cism, M somiiw-i^m^Bn 

@*iS n rn<7) (10 0) iE[B]MX'^> 0. */iC o - C r 
- P t - T aSifilK'ftJKtiM s O^B^HftitwX f;? ^ x 
A-ylWJClS^L . [0001] IjUL^f&^fSi^-Jjmzm 
oCtrHIZL^c. l-tgJs^f4 1 i: LT . MgO^arlSCt 

/l^ h'iail3&*0 . 1 5 )L< m<7)&±m^nM^ ( G M 



>->'i/«± 0 . 0 15MmtLfz. ^itWm^ St IX. 

^iz^m^^y mm.:fj^mMLti^ Mm-s^mmm 

arill^L. H^tHijti 1 0 k FC I mm^^7':>fzt^ 

(ow^tiiti(oimmm2izMi-^mm^ . mf^syu 
{i3 0 0 k FC I (r)m^m^^7^'^fcm^cr>syN<7) 
ttnmm2izm-&nMm^mi£.Vfz. zixi^<7^^mi 

^lliZTjk-t^ 
[00 161 















268 


2.3 


1.4 


0.21 




230 


1.7 


0.8 


0.34 


}mm^2 


255 


1.0 (ttmm 







[00 1 73 :^mmcommco&m3mm±. ttmum 
1 izit^xMm!^»mtMti!iS/m-:kmiz^^ttx 

}5^}. t r^itmrnm 2 izit'<^x i&mmn^ta-tt , ■/ h 

Jt:^ieili.«#:2rfflV>T . h ^ •/ ^^ilS^^O . 4 

0. 3 2/«mOGMR^ y HSrfflt''/i2 . 5W>^c7)^ 

^an^s^ Lfz. mmmms o g b./ 1 n 2<7) 

^st Lxmifi-^^t^m^itz. 
[0018] imm<r>mm2 ] m&2 . 5 ^ y-^ayfi'^y 

xS^Srffl^-^T. -^y^^Vnyxn-v^mzi^-^X. m 

2 l±tC. J#«®fbil2 2 JffMtfcfS, ^ISttlK 
(mtmttH) 2 3. i^-H®24, MgOM2 5. S 

iIiSfl:/S2 6 , ffi^2 7 ^tJBjSL/^. S«^'fl:il 2 2 

mzXtZr^-f-zY. ®:ttJS2 3fflK«Fe-8at 
%S i - 3at%A 1 ^-y-yh. £^-HS2 4ffll'{i 
Wi^-*f-,Y. MgOM2 5mtC«±MgO^'-^-y 

SimitK2 6ffli:t±Co-2 1 a t%C r-8a 
t%P t-2at%Nb^-^-*y ffilIM2 7ffltc:{i 

$r3inTorr. Xy^°>y 1 0 W/c , ^ 

«iaS3 0 0rc7)^ftt'Z r.P5r2 0nm, Fe-Si 
-A 1 J!i$^4 0 0 nm. HfJKSrSnm, MgOMSrl 
2niru Co-C r-Pt-NbaifflS^I:l^^2 5n 



[0019] .rioas?^ieii^#:<offiitSr®ss«-? 

0 n mco ( 1 0 0 ) ier6)MT'S> 0 . *;"cCo-C 
r - P t - N bSlBlS^tlKJiM g O^B^Bia±{cxtf rJ'=af 
L . [0001] *• ffi5t 

Zr. Cr, Mo, Nb. V.W, Si. Ge, B. 
C. SiOj, AljOs, Z rOjiOrJ'— y-y hsrfflt^it: 

\:x'9\-\±'mk<7Mmmm^mmw^'k\'m: \^fz. 

[0020] Jt®iSI4fc tt , M g OM«rlS(t^rV^SiS 

lifflK«i#?SffiScoeM^ y KSr, S^ffltCJS^ y Y<r> 
>— /I' KSPijiiO .15// mc;)E:^l^mJ£m^^ ( G 
MPt) 'v y H$:fflV\ il^Bt<0'\ y K i: ^Kf4s«ffi<0;^'^ 
-v'V'j^'tiO. 0 1 5jumi:L7t. i^M^BtL 

ai:^i^Mie#*^S (D50) ^SO^t. ?f^ai:b(ii Ok 
F c I <n^^'^'>tzt%<m^'!i^■n<r>)icM^\,zm■ 

hnnrn.^. jKf*cs/N{±3 0 0 k FC I co^mi^ 
L5t. c:fx4>io*sm^a2C5^-r. 

[002 1] 
[*21 
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vTH^J Uii/ 


1 


Hf 


265 


1.6 


1.3 


2 


Ti 


255 


1.5 


1.5 


3 


Zr 


275 


1.4 


1.4 


4- 


Cr 


251 


1-8 


1.3 


< 

-J 


Mo 


245 


1.5 


1.4 




Nb 


251 


1.6 


1-6 


7 


V 


261 


1.5 


1.4 


8 


w 


244 


1.9 


1.3 


9 


Si 


269 


1.7 


1.7 


10 


Gc 


265 


1.7 


1.7 


11 


B 


261 


U9 


1.9 


12 


C 


238 


1.2 


1.2 


13 


Si02 


252 


1.6 


1.6 


14 


A1203 


250 


1.5 


1.5 


15 


2i02 


265 


1.5 


1-5 




Hf 


210 


1.0 (ifc^aSi^) 


1-0 otm&m) 



[0022] ^mm<^mmi'.->^mmmi. imum 

lSaS1±P3 33llX«CiS1±li3 4. V— h'«3 5. M«0 

J13 6. #?Ktty^^rP^mitw*-4M3 7. sii:isftai3 
s . B^mm 3 9 ^m^itz. mm^im s 2ffl(c{ic r 

- 1 0 a t %Z r y h . ®E5'ttM3 3ffl{C{i: F e 

-3 5at%Pt;?-y y iClSM3 4ffltCttN i- 
1 eat^Fe-SatP.iMo:?-^*/ £^-H®3 
5ffltCtiGe-3 5at%S i ^—y-^ MgOP,3 
6 ffl tttM g O ^ -y y h . ^NSife^Pl^liiiW^IS 
3 TfflKtiC o - 2 S a t %C r - S a t %M n ^-y 
>•/ h . mmm 3 S micti C o - 2 1 a t % C r - S 
at%Pt-2at%Nb^-y'y fi^gl^tcii;?^ 

3mTorr, X^^y ^—'^'7—1 0W/cm2, 
>aS 3 0 0 "Ccr>^i^XC r - Z 1- P.^ 2 0 n m , F e - 
PtHarlOnm, N i -F e -MoMa: 1 5 0 nm, 
Ge-S iMt:5 nm. MgOMS-Snm. Co-Cr 
-MnMS-6nm. C o -C r - P t - N bSSl^-ftJl 

[0023] :i<7)mmm.mmM(7)m'^immm'f 
mimtxmmmx'W<fz^m. Msomn'^i^ikn 

gA^'S . 7 nmtfO ( 1 0 0 ) Wlf^mX'^ 0 , ti^^C o - 

cr-pt-Nb mmmimimmt^:fjm^mitnm 
^L. [0001] ij&^m^M-nmzn-y^ t 



[0024] mz, n^'\ti^mmmm.mmMizc o 

- 3 3 a t %C r . C o - 3 0 a t %C r - 5 a t %M 
n, Co-30at%Cr-4at%V, Co-30a 
t%Cr-6at%Zr. Co-30at%Cr-4a 
t%Hf. Co-30at%Cr-5at%Nb. Co 
-3 0at%Cr-2at%Mo, Co-3 0at%C 
r-2at%W, Co-3 Oat%C r-2 at%S 
i. Co-30at%Cr-3a t%B. Co-30a 
t %C r - 4 a t%T a . C o - 3 0 a t %C r - 6 a 
t%Cu, Ru, Ru-10at%Mn, Ru-4at 
%Cr. Ru-3at%Al, Ru-5at%Cu. T 
i , T i - 6 a t %M nCO^—y y harfflV iTtWMilHl 

m<7:>m^cr>mmmmmmi^ii¥mtfz. trz. itnm 
mtLx. H)i3 5, MgoM36. ^m^^fm 

mmm.\m 3 s ^m.mz^w^mm\¥^ wm:^^ 

mi. K:xf<r^xm'M.\^tz. im^\>z\iMm^<rm 

Q. ^iTi^ay^-x^mmm^M (gmr) ^ y Y^m^. 

il9)gO#i')'v v K i: .«iE#:^ffitfOX'<- ± 0 . 0 14 

(D50) ^ra^L, ?l±tii:^3{41 OkFC icOieiiSr^f 
S/NJ43 0 0 k FC I O^ia^2:^f^:-5;t^«0S 

^*^3i:^-r. 

[0025] 
[«31 
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241 
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260 


1.3 
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Co-30at%Cr-2at%Si 


255 


1.3 


1.8 


11 


Co-30at%Cr-3at%B 


260 


1.4 


1.9 


12 


Co-30at%Cr-4at%Ta 


24S 


1.2 


1.7 
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Co-30ac%C:-6ac9bCu 


258 


1.3 


1.6 


14 


KU 


250 


1.3 


1.2 


15 


Ru-10at%Mn 


245 
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1.6 


16 
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228 
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235 
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249 
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[0026] imm<r>mm.<r>miMmmmi. ^nm^z 

jv-mmm&tm^ (tmr) i:mmti>n!B^^m^ 

^imvfz, ^ois^eii^Mti. 04 (a) izmw&^ 
mm^. 114 (b) iz^<r>AA' mmm^^-tx^iz. 
mmi$mwm)^4.2izj: lomwm^tt^mmm 
Mi^4 1 . m^^-/ \imim4 4izx ^mt^tixm^ 

I5ii^*4 1 izntXimRtf^^%:'f7dm.W^-/ H4 

iwm^4Simz.^^-^(7)m^(7)mmxh^. 

[00 27] leH'^y HcOh^ y^'liO. Sum. 

V tmt^cOX^-i^yi^ 1 5nmktfz, it^^Mt L 
TEEPR4^r5S:^fijfflL. 5 SGb/ i n^OBlSlft 

[00 28] 



b^j:*). mm(7)A-mit'^^M.itii^^lz^ ^ . 

mi 1 ^^mizxtsmmmmmt^cr>-m<ommm 

[03] 3ti:^BJ{cJ;^SffiJS^ieimi*«7)ft!icofiajcOlSra 

[114 ] ^mM'^m.<^wm^m. 

w-msL. \2-^mmm. i3 -«cMttM, 14 
-Mgoigi, \ 16 -ffi^M. 21- 

'^m. 2 2-*g«3tfkS. 2 3-SCfiSttM. 2 4-v- 
Hl, 2 5-MgO)l. 2 e-SHlSfklK. 2 7--fiftM 

3 1-*m> 3 2 - J|f«^-(l:«, 3 3--ie!lKtt!». 
34 -|5[lKttS. 35-i^-K^. 36-MgOlK, 3 
7-7^:^Mffi3t1^tm 3 8--SifflSfl:^, 3 9-m 

iiM . 4 1 ■ ■ Eamief* . 4 2 • • ■T^mim.wmm 

4 3-Jl^'^-y 4 4"«^^y HIEffijSP, 45 
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